Inhibition of oil oxidation is the key to long life of synthetic lubricants operating in thermal stress and boundary lubrication environments [1] . Bench-scale tests to screen oil formulations provide a rapid means for optimizing formulations prior to longer running verification tests done with the oil in the end-use application [2] .
A plot of the data reduced according to Eq. (2) fits the first order model, as shown in Fig. 2 , and provides the frequency factor Z and activation energy E for each oil sample. The activation energies and frequency factors for the oils are listed in Table 1 . Notice that the combination of primary antioxidant DDA and secondary antioxidant ZDTC had an extraordinary effect on Z and E . This is attributed to synergy between the primary and secondary antioxidants.
However, as shown in Fig. 1a , the first order model does not fit the shape of the combustion exotherm with the activation energies in Table 1 . The first order model can be made to fit the initial portion of the exotherm with an activation energy of 332.6 kJ/mol, Fig. 1b . Such high activation energy is unphysical, and is inconsistent with the reduced data plot in Fig. 2 . 
